Tuberculous spondylitis is a chronic infectious disease caused by Mycobacterium tuberculosis on the vertebral bone. Involved less than 3% of all cases of TB, but the incidence varies around the world, and is associated with the quality of public health and socioeconomic conditions.The purpose of this study is to investigate the presurgical aspects of nutrition in patients with tuberculous spondylitis. A total of 39 consecutive patients between January 2011-December 2012 were evaluated retrospectively. All patients diagnosed with spondylitis tuberculousis and treated with decompression, stabilization and fusion. All patients had been diagnosed with Spondylitis tuberculousis based on history taking, physical examination, laboratory finding and MRI. Our study showed that of all subjects, ten male patients and eight female patients had cervical (n=1), thoracic (n=15), and lumbar (n=2) tuberculous spondylitis.The average age of the patients was 32. 83 ± 12.25 (17-56) years old. The average preoperative body mass index (BMI) was 16.67 ± 1.2 kg / m2, albumin levels 3.23 ± 0.21 g / dl, total protein level 6.2 ± 0.34 g/dL. These were lower than normal value. We conclude that tuberculous spondylitis patients experience nutritional deficiencies presurgically and nutritional support should be considered pre-operatively.
Introduction
Tuberculosis of the skeletal accounts for less than 3% of all cases of tuberculosis and remains the cause of a higher morbidity and mortality in developing countries. Tuberculous spondylitis accounts more than half of the cases. 1, 2, 3, 4, 5 Chronic state of infection in tuberculous spondylitisis is often associated with decreased immune system. In surgical candidate patients, poor nutritional status before surgery interferes with the wound healing process and has been associated with postoperative problems that increases morbidity and mortality. 6, 7 The prevalence of preoperative low nutrition state in patients with tuberculous spondylitisis is yet unknown. We consider this to be important as a prediction of patient's preoperative nutritional status that can decrease morbidity and mortality; hence, the number of disability can be reduced.
Methods
We retrospectively evaluated data for 39 patients who were treated with laminectomy decompression, stabilization, and fusion for tuberculous spondylitis at our institutions from January 2011-December 2012 and 18 (eighteen) patients were included in this study. Inclusion criteria of this research were patients aged 14-70 years with tuberculous spondylitis confirmed by history taking, physical examination, laboratory findings, and MRI image which showed abscess collection and expansion of granulation tissue adjacent to the vertebral body that is highly suggestive of tuberculous spondylitis. The subligamentous multiple contiguous bones paraspinal mass can be very well demonstrated by MRI. 8, 9, 10 We collected blood specimens, Magnetic Resonance Imaging (MRI) data, nutritional state markers: body mass index, serum albumin level, total protein level, and hepatic enzymes.
Figure 1 MRI Examination
Description A) T1 Weighted sagittal MRI image sagittal cut showed subligamentous abcess. B) T1 weighted coronal MR images showed multilevel paravertebral abcess. C) T2 weighted axial MR images showed compression of spinal cord and paravertebral abcess.
Results
Thirty patients met the inclusion criterias, but 12 patients were excluded due to refusal to follow the surgery procedure; 5 patients refused surgery because of family reasons, 7 patients refused surgery and chose to follow the medication therapy. Final data was collected from18 patients. From the data we found that the average age of the patients was 32.83 ± 12.25 (17-56) years old, spondylitis were located mostly on thoracic spine 15 (83.3%). To all subjects were performed decompression laminectomy and debridement followed by installation of posterior stabilization with pedicle screw which is due to instability and thoracic spine except one for anterior cervical corpectomy and fusion ( (14. 03 to 19.07), 30% below normal BMI. Albumin levels before surgery were 3.23 ± 0.21 g/dL (2.8 to 3,5 g/dL), 24% below the normal value.Total protein levels were 6.2 ±0.34 g/dL, 3% below the normal value. SGOT levels were 10.83 ± 4.33 U/L and SGPT levels were 14.06 ± 4.33 U/L; these were within normal limit.
Table 2 Subject Average Values of Several Variables

Discussion
Tuberculous spondylitisis is a frequent and the most dangerous form of skeletal tuberculosis, increasing in prevalence during the past decade in endemic regions, especially in patients with immune deficiency.Tuberculous spondylitis can occur in any age. Middle aged adults are the most frequently affected. 11, 12 In recent study, the most common age presenting with Tuberculous spondylitis is between 17 to 56 (32.83 ± 12.25) years old, which was different among countries. Low nutrition, poverty, and poor hygienic environment influence the spreading of disease. Males suffer more than females, and in recent study we found males were 1.25 times more than females and this is consistent with previous reports. 12 In recent study, more than 80% of cases involved thoracic vertebra, which is also consistent with previous reports. This is accordance with the theory that it is easier to spread tuberculosis in thoracic spine from arterial way to subchondral region and valveless system of Batson's venous plexus in the vertebra that is allows two-way flow of blood correlated with pressure on intra abdominal and intra thoracic cavities or by lymphatic drainage to the paraaortic lymph node enabling the bacteria to spread. 13, 14, 15 In recent study, BMI showed to be below normal, and this is consistent with the previous study. BMI lower than 18.5 kg/m 2 and lack of adequate weight gain are associated with an increased morbidity and mortality. 2, 16 The reduced of food intake due to loss of appetite and physically debilitated caused by back pain aggravated by spinal instability and weight bearing and spinal cord and nerve root compression are the most devastating complication. 15 In the previous study, tuberculosis patients with hypoalbuminemia were associated with increase mortality. Patients with serum albumin <3.2 g/dL had a six-month mortality above 20%, indicating that these patients will need extra nutritional support to reduce the risk of mortality. 17 Recent study consistent with the previous study showed lower than normal value of albumin level 3.23 ± 0.21 g/dL (normal range 3.5-5.4 g/dL). Moreover, in recent study the total protein level 6.2 ± 0.34 g/dL was decreased to 3% of normal value. The hypoproteinemia and hypoalbuminemia may be due to poor nutritional intake of the patients. Given that low nutrition is correlated with decreased survival rate in tuberculous spondylitis patients, earlier reversal to improve nutrition could also have advantages for long term survival outcomes. 2, 19, 20, 21 The goal of surgery is liberating the spinal cord from compression by debridement and eradication the infection and achievement of a solid fusion by the installation of posterior stabilization with screw ( Figure 3 ). 22, 23 Our study has a number of notable limitations, including those associated with its retrospective design. Clinical outcomes such as the Nutrition derived Outcome Risk Assessment (NORA) Score and the 36-Item Short-Form Health Survey and imaging were not evaluated because the long term recovery period after surgery and difficulty of patient in rural area to access to the health service center. However, despite these limitations, our study demonstrated the characteristics of presurgical nutritional state in Tuberculous spondylitis patients. To explain the nutritional and clinical outcome, further study is required.
Conclusion
We can conclude that patients with tuberculous spondylitis experience nutritional deficiencies presurgically and nutritional support should be considered preoperatively. This would be a clinical consideration for neurosurgeons, especially for those who work in developing countries, to evaluate the nutritional state for optimal clinical outcomes.
